Thermodynamic analysis of allosamidin binding to a family 18 chitinase.
Inhibition of family 18 chitinases is emerging as a target for pest and fungal control as well as asthma and inflammatory therapy. One of the best known inhibitors for these enzymes is allosamidin, a natural product. While interactions of this compound with family 18 chitinases have been studied in much detail by X-ray crystallography and standard enzymology, details of the driving forces behind its tight binding remain unknown. We have studied the thermodynamics of allosamidin binding to chitinase B (ChiB), a family 18 chitinase from Serratia marcescens, using isothermal titration calorimetry. At pH 6.0, Kd is 0.16 +/- 0.04 microM, and the binding reaction is entropically driven (DeltaSr = 44 cal/K mol) with an enthalpic penalty (DeltaHr = 3.8 +/- 0.2 kcal/mol). Dissection of the entropic term shows that a favorable conformational change in the allosamidin-ChiB complex (DeltaSconf = 37 cal/K mol) is the main contributor to the reaction. At pH 8.5, Kd decreases to 0.03 muM and the binding reaction is less entropically favorable (DeltaSr = 30 cal/K mol). While the solvation entropy change (DeltaSsolv) increases from 15 cal/K mol at pH 6.0 to 46 cal/K mol at pH 8.5, DeltaSconf becomes small and negative (-8 cal/K mol) because of an enthalpy-entropy compensation. Analyses of proton transfer showed that at pH 6.0 binding of allosamidin requires deprotonation of the Asp142-Glu144 catalytic diad. At pH 8.5, the 142-144 diad is ionized in the native enzyme, relieving the deprotonation penalty of binding and explaining why binding becomes enthalpically favorable (DeltaHr = -1.2 +/- 0.2 kcal/mol).